Identification and characterization of membrane estrogen receptor from MCF7 estrogen-target cells.
Estrogens control the proliferation of estrogen-target cells through a receptor mediated pathway. We have recently presented evidence that estradiol cancels the proliferative inhibition exerted by albumin on estrogen-target cells (indirect-negative hypothesis). We postulate that this mechanism requires the presence of a membrane estrogen receptor (mER)-membrane albumin receptor complex. Confirmation for mERalpha in MCF7 cells is now made using both the C542 monoclonal and ER-21 polyclonal antibodies (Ab)s specific for ERalpha. Western blot analysis of purified membrane proteins with ERalpha Abs revealed multiple high M(r) mERs (92 k, 110 k, and 130 k M(r)), as well as a 67 k M(r) mER; immunoreactive proteins were competed by inclusion of 500-fold molar excess C542 peptide. Ligand blot analysis of similar extracts with estradiol-peroxidase identified several potential mERs as well; two of these proteins were also recognized by C542 and ER-21 Abs (110 and 67 k M(r)). Fluorescence, confocal and electron microscopy of MCF7 cells fixed in 2.0% paraformaldehyde/0.1% glutaraldehyde identified specific mERalpha sites by immunocytochemistry. Specific binding of 3H-17beta-estradiol was reduced by a 200-fold molar excess of unlabeled 17beta-estradiol, but not by testosterone and progesterone. These results suggest that the ER on the plasma membrane of MCF7 cells is similar, but not identical to its intracellular counterpart. We propose that the observed mER actively participates in the estrogen-mediated proliferation of MCF7 cells.